The fixation of labelled sulphate ion, 35SO4, is a measure of chondroitin-sulphate synthesis by cartilage cells, and a most satisfactory way of testing the viability of these cells (Curran and Gibson, 1956 ). In the case of human tissues, the test must be made in vitro, by incubating suitable slices of cartilage, obtained at biopsy or necropsy, in a medium containing a known amount of sulphur isotope, the uptake of which by the cells included in the cartilage sample can then be measured radiochemically and observed in autoradiographs.
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McElligott and Collins (1960) used this technique to study human costal cartilage and the articular cartilage of the patella. Rib cartilage showed a high degree of sulphate utilization in infants, less in older children, and very little in the adult and elderly. In the articular cartilage, by contrast, sulphate utilization was found to increase as age advanced. It was concluded from the assays and from subsequent histochemical and autoradiographic studies (Collins and McElligott, 1960) that the increased avidity for sulphate in the older articular cartilages was related to the onset of osteo-arthritic cartilage fibrillation.
The influence of ageing, however, was not excluded as one of the causes of this rise in chondrocyte metabolism in the joint cartilages; most patellae of persons over 35 years of age show osteo-arthritic changes of some kind and aged non-arthritic cartilages are rare. In order to examine the effect of ageing alone on cellular function in articular cartilage, a study has now been made on paired specimens of cartilage from the patella and from the upper end of the humerus, since the shoulder joint, in contrast to the knee joint, seldom suffers from severe osteo-arthritis and is often free from pathological changes even at an advanced age (Heine, 1926) .
Material
A shoulder joint and a knee joint on the same side, usually the left, were opened in the post-mortem room in the course of a number of randomly chosen necropsies on persons of either sex dying in the wards of the Royal Infirmary, Sheffield. The age at death ranged from 25 to 82 years. The upper end of the humerus and the whole of the patella were removed, and suitable preparations were made from them at once. If inspection of either joint showed any form of articular disease other than osteo-arthritis, the case was excluded from the study. Analyses were completed in 38 cases (Table I) .
Methods
The articular surfaces were carefully inspected and the degree of osteo-arthritic change recorded. A central transverse block of each cartilage with underlying bone was taken; this after incubation in the sulphate medium provided material for histology and autoradiography. Adjoining blocks of cartilage stripped from the bone were taken and sliced finely before incubation for the purposes of quantitative assay of sulphate fixation.
The incubation medium was a salt solution containing buffered glucose and 4-8 mg. per litre of sulphate ions, as sodium sulphate (Kodicek and Loewi, 1955) . To this was added approximately 5 microcuries ([Lc.) of 35S per ml.
The radiochemical technique was that described in detail by McElligott and Collins (1960 Collins and McElligott (1960) , but were generally examined unstained or after light contrast staining with alcian green.
Grading of Osteo-Arthritis.-This followed that proposed by Collins (1949) 
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The time after the patient's death at which incubation of the cartilage was started (Table I, col. 4) ranged from 5 to 25 hours. The activity of cartilage does deteriorate when retained in the body after death, partly because of the slow rate of cooling and partly because it remains in contact with perichondrial tissues. McElligott and Collins (1960) have considered these influences and found that measurable amounts of sulphate can still be fixed by cartilage not excised until 36 hours after death. No statistical relationship exists in Table I between the length of time after death that the cartilage was collected and the result of the individual radiochemical assay. We assume that external influences would have affected the patella and humerus cartilages equally and that the P/H ratio in Table I , col. 9, is therefore valid.
The influence of the presence of varying degrees of osteo-arthritis on the results is shown in Table III . Osteo-arthritis of Grades II, III, or IV, which was encountered only in the patella, enhances the activity of the chondrocytes in utilizing sulphate. This is in accord with the results of Collins and McElligott (1960) , who concluded that the increasing avidity for sulphate in increasing grades of osteo-arthritis was a cellular function representing a stimulation of cells to manufacture chondroitin sulphate in response to the loss of the surrounding matrix. No greater severity of osteo-arthritis than Grade I was seen in the shoulder joint in this series; in every case the main depth of the cartilage was intact and, indeed, the destruction of cartilage was in all but one instance no more extensive than a little superficial flaking along the tangential fibre lines.
The absence in the cartilage of the humerus of osteo-arthritic changes likely to stimulate chondrocytes to greater activity enables us to investigate the influence of age alone on the viability of articular cartilage cells. In Table IV the patients are collected into 20-year age groups. Age had no significant effect in the case of the humerus. In the case of the patella, the increase in the mean results with increasing age can be attributed to the frequent incidence of osteo-arthritis of severe grade in this cartilage (Table V) . (Fig. I) and patella ( Fig. 2) Both specimens came from a woman aged 65 years and were processed in parallel. The shoulder joint was free from osteo-arthritis and the humerus cartilage is intact (Fig. 1) . There was Grade II osteo-arthritis in the knee-joint and the patellar cartilage (Fig. 2) shows fibrillation, loss of matrix, and clumping of chondrocytes, with a dense radiographic shadow over each clump.
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vations recorded by Collins and McElligott (1960) , and they showed that the increased utilization of sulphate by osteo-arthritic cartilage is a function of the chondrocytes, particularly of those cells that proliferate to form multicellular clusters in the fibrillated area of the deep vertical-fibre zone. This appearance was, of course, seen only in the patella in our series of cases. In both the patella and the humerus, the cartilage cells of the superficial zones fixed little or no sulphate. The small cells very close to the surface of the intact cartilages seldom had granules over them, and those a little more deeply situated showed no reaction when there was tangential flaking as seen in the earliest (Grade I) phase of osteo-arthritis.
Summary and Conclusions 38 paired specimens of adult articular cartilage from the upper end of the humerus and from the patella were obtained from human autopsy material.
Their ability to fix sulphate in vitro, using 35SO4, was studied by radiochemical assay and autoradiography.
In the absence of osteo-arthritis, the cartilage from the patella tended to be less active in utilizing sulphate than that from the humerus. Grade I osteo-arthritis did not significantly increase this activity in either cartilage.
Osteo-arthritis of Grades II to IV, encountered only in specimens of patella, led to enhanced uptake of sulphate by the affected cartilage and to the situation in which, in paired specimens, the patellar cartilage became quantitatively more active than that from the humerus.
Autoradiographic studies confirmed the quantitative results and showed a heavy uptake of labelled sulphate by clumps of chondrocytes bordering the fissures of fibrillated osteo-arthritic cartilage.
The sex of the patient had no influence on the results.
In the case of cartilage from the humerus, the age of the patient did not affect the mean results. In the case of the patella, the increase of chondrocyte activity in older patients could not be dissociated from the increasing incidence of osteoarthritis.
It is concluded, therefore, that the ability of the cells of adult human articular cartilage to synthesize sulphated mucopolysaccharides is uninfluenced directly by ageing. The enhancement of chondrocyte activity, seen for example in many specimens of patella with damaged cartilage, appears to be a reactive phenomenon to local conditions and the loss of mucopolysaccharide from the matrix associated with the process of osteo-arthritis within the affected joint.
The work here reported was performed with the aid of a research grant from the Empire Rheumatism Council for which we are very grateful. REsuME On obtint A l'autopsie 38 prelevements apparies de cartilage articulaire humain adulte de l'extremite superieure de l'humerus et de la rotule. Sa capacity pour fixer le sulfate in vitro, usant 35SOQ, fut etudiee par dosage radiochimique et par l'autoradiographie.
En l'absence d'osteoarthrite, le cartilage rotulien tendait a absorber moins de sulfate que le cartilage humeral. La presence d'osteoarthrite du grade I n'augmentait pas appreciablement l'activite des deux cartilages.
L'osteoarthrite des grades II A IV, presente seulement dans les cartilages rotuliens, faisait augmenter l'absorption de sulfate par le cartilage affected, produisant ainsi une situation ou, lorsque les prelevements venaient du meme sujet, le cartilage rotulien devenait quantitativement plus actif que le cartilage humoral.
Les etudes autoradiographiques ont confirmed les resultats quantitatifs et indique une absorption considerable de sulfate marque par les amas des chondrocytes bordant les fissures du cartilage fibrillaire osteoarthritique.
Le sexe de la personne de laquelle provenait le cartilage n'avait aucune influence sur les resultats.
Pour le cartilage humeral, l'age de la personne n'affectait pas les resultats moyens. Pour la rotule, l'augmentation de l'activite des chondrocytes avec l'Age ne pouvait pas etre dissociee de la frequence croissants d'osteoarthrite.
On conclut que la capacity du cartilage articulaire humain pour synthetiser des mucopolysaccharides sulfates n'est pas affectee directement par l'age. L'augmentation de En el caso del cartilage humeral, la edad de la persona no afect6 los resultados medios. En el caso del cartilago rotuliano, el aumento de actividad condrocitica con la edad no pudo separarse de la creciente incidencia de osteoartritis.
Se concluye que la habilidad del cartilage articular humano para sintetizar mucopolisacaridos sulfatados no es directamente afectada por la edad. El aumento de la actividad condrocitica, observada por ejemplo en muchas de las muestras de cartilage rotuliano lesionado, parece ser un fen6meno reactivo a condiciones locales y a perdida de mucopolisacaridos de la matriz, asociada con procesos osteoartriticos dentro de la articulaci6n afectada.
